Abstract In the recently published dynamic simulation model for mesophilic digestion of sewage sludge the hydrolysis constant refers to the total dry solid content without regarding their composition. To apply these models to the digestion of municipal solid waste, the hydrolysis constants of the various fractions must be considered. The major constituents of organic waste were identified as carbohydrates, proteins and lipids. For these three constituents the hydrolysis constants for thermophilic digestion were determined. The implementation of these constants into the existing dynamic models allowed a reasonable characterization of the digestion of municipal organic waste.
Introduction
The local conditions of each municipality influence the composition of the collected organic waste. Organic waste with a high content of animal fleshes must be treated differently than organic waste with a high fraction of plant and vegetable material. Mathematical modeling of anaerobic processes is necessary to find an optimal treatment strategy for differently composed organic waste. Siegrist et al. (1993) introduced a model for the simulation of sewage sludge digestion. In order to apply this model, the specific components of organic waste and the hydrolysis rates must be considered. The anaerobic reduction of sewage sludge and municipal organic waste differs only in the hydrolysis rates of the dry solids. The aim of this work was to determine the hydrolysis constants of different organic waste fractions.
Because of the great variety of organic materials in solid waste, typical fractions were selected with differing contents of carbohydrates, proteins and lipids (Table 1) .
In order to determine the various hydrolysis rates, experiments were conducted at a temperature of 55ºC, which is optimal for thermophilic microorganisms.
Materials and methods
The different fractions of the organic waste (Table 1) were crushed and suspended with water. The concentration of suspended solids (SS) fluctuated between 5 and 10% SS. This suspension was distributed to five anaerobic reactors (each 250 ml). The reactor vessels were tightly sealed and operated under thermophilic conditions. The content of each reactor Table 1 Composition of different ingredients of organic waste fractions (Carlson, 1996) was analyzed periodically. The hydrolysis constant was calculated by evaluating the increase in the COD in the soluble phase and decrease in the COD in the solid phase. The experiment was stopped upon the onset of methanization, as indicated by the decrease in dissolved COD. The suspended COD was calculated as the difference between the total and the dissolved COD in the suspension. In this way the COD could be accounted for.
Mathematical modeling of the hydrolysis
The hydrolysis model and the mathematical description of the processes are shown in Figure 1 . The processes ρ 1 , ρ 2 and ρ 3 describe the transformation of the suspended solids to dissolved substances. The process rate is linearly dependent on the substrate concentration. The process ρ 4 depends on the fatty acid concentration. This dependence can be described by Michaelis-Menten kinetics. The processes ρ 5 and ρ 6 , fermentation of aminoacids and carbohydrates, follow the same kind of kinetics and are dependent on the concentration of the products. The process ρ 7 describes the methanogenic acetogenesis which rate is also determined by Michaelis-Menten kinetics. This process rate depends on the concentration of acetic acid. Table 2 shows a matrix of the processes and stoichiometric coefficients, analogous to the dynamic model of Siegrist et al. (1993) . This model was converted by means of the "AQUASIM programme, Version 1.0e". AQUASIM calculates the time and place dependent differential equations. Thus, this program is the frame of the dynamic simulation of biological transformation processes. The hydrolysis constants of the lipid, protein and carbohydrate fractions are presented in Table 3 . The hydrolysis constants of the protein and carbohydrate fractions are characterized by large fluctuations. The hydrolysis constant for lipids remains relatively stable with a mean of 0.0075 d -1 . All further kinetic parameters are assumed analogous to Siegrist et al. (1993) . In the following some results are used for the modeling of dry solid hydrolysis, exemplarily. It can be recognized that the model results show good correlation with given hydrolysis constants for the carbohydrate, protein and lipid fractions with the measured values. Figures 2 to 4 show the decrease of suspended COD (X), the increase of dissolved COD (S= S F +S E +S K +S AC +S unknown ) and the development of acetic acid concentration (AC). 
